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TWO STRAWBERRY SLUGS*
By R. L. WEBSTER
PART I.— GENERAL
Most Iowa strawberry growers, are more or less acquainted 
vith the slugs”  that eat holes through the leaves of strawberry 
plants in the spring. Few, however, are aware that there are 
two kinds, appearing at different times, and with somewhat dif­
ferent habits. One has at times been abundant and even destruc­
tive m Iowa.
One of these slugs appears and gets in most of its injury 
before the strawberries are ripe; the other does not appear 
until about the time the fruit is ripe. The first- species (Empria 
fraganae) may be called the “ early strawberry slug,”  and the 
second (Empria maculata), the “ late strawberry slug.”
Around Ames the early strawberry slug was abundant in 1909 
and again in 1911 and 1912. In 1912 the same species was re­
ported from Grinnell, Schaller and Dallas Center as causing 
damage.
APPEARANCE OF INJURY BY STRAW BERRY SLUGS
Both kinds of these slugs, in their older stages, cause similar 
njury to strawberry leaves. This consists merely of eating out 
more or less irregular holes in the foliage, often leaving it ragged 
and with little more than the midrib and some of the larger 
veins untouched. s
m Besides,the ho!es S  tlle leaves, damaged foliage has fre­
quently a browned and dried appearance, due to the work of the
thrZIh^he’ lIaves1! 1  ^  ^  °Utei> part and n0t clear
onTpf11 firSt hat(f ed I B  ?arly strawherry slugs begin to feed 
B1uPPer surface of the leaves. The newly hatched slue-«?
m  SPeG1-S hegm their feedin£ on the lower leaf surface. These facts are important, for it is much easier to put poison 
on the upper leaf surface than on the lower. P
THE INSECTS’ APPEARANCE
J Both these insects in their larval form, are pale greenish 
sings, about half an inch long when mature. Sometimes these 
larvae, and especially those of the later species become o Sjf e S  M d B > ' “  R g  The parent forms of « 1 1 1 « !  
black saw-flies, and these also are similar.
* Empria fragariae Rohwer. Empria maculata Norton
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4However, if one would compare these slugs side by side, it 
would at once be observed that there are differences. The head 
of the early species is a clear brown; that of the later one is 
marked with black above and at the sides.
TIME OF APPEARANCE OF THE INSECTS
The saw-flies of the early strawberry slugs emerge in April, 
after having spent the winter in the ground as slugs in their 
cocoons. These saw-flies deposit their eggs in strawberry leaves, 
and the young slugs appear late in April or early in May. At any
Fig. 1—Diagram of the Life History as Related to Strawberry Development.
rate some of the slugs will have hatched out by the time the first 
of the strawberry blossoms appear. By June 1 most of these 
slugs will have become mature, and entered their earthen cells 
in the soil near the plants they infested. Here they remain un­
changed until the following spring, transforming to the inter­
mediate pupa stage a short time before the adult saw-fly emerges, 
thus completing the life cycle.
In general the seasonal history of the late strawberry slug 
is similar to that of the early species, but the parent saw-flies
4
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emerge later in the spring, and the slugs do not appear until 
late May or early June, or shortly before the fruit is ripe.
CONTROL MEASURES
Since the life history and habits of these two insects are 
different in important respects, measures for control for the two 
will differ. Certain of these, however, apply for both.
ROTATION
When a strawberry bed is kept on the same piece of ground 
for several years it is likely to become badly infested with these 
insects. Since the slugs go into the soil near the plants, this 
becomes well stocked, and the pests increase from year to year.
A rotation of ground for strawberry beds, then, is advisable 
as a method of control for both these spocies.
CULTIVATION
Since both these insects spend about 10 months of the year 
in the ground, within slight earthen cocoons near the surface, 
it follows that cultivation will tend to break up these cocoons, 
and kill the larvae within.
SPRAYING FOR THE EARLY STRAW BERRY SLUG
Lead Arsenate. May 9, 1912, strawberry plants were sprayed 
with lead arsenate paste at the rate of 2 pounds to 50 gallons of 
water. The slugs were all very young at this time, many of 
them having only reached the second stage. On the night of 
May 10 came a heavy downpour of rain, with rain all day on 
the 11th; 3.88 inches in 24 hours. However, the spraying was 
effective and on May 13 the lead arsenate was still clearly visible 
on the foliage. Although a very few live slugs were found in 
the examination May 13, these were rare, and the spraying 
was a certain success.
Zinc Arsenite. Powdered zinc arsenite was also used May 9, 
at the rate of 1 pound to 100 gallons of water. The plants 
sprayed with this poison were somewhat less infested than those 
sprayed with lead arsenate, but the treatment was none the less 
effective. A few live slugs were found May 13, but these were 
quite young, apparently having hatched since the poison was 
applied. The heavy rain had washed all indications of the zinc 
arsenite from the strawberry foliage, except on some well pro­
tected leaves.
Time to Spray. Reference to the diagram (fig. 1) will show 
in general the time to spray for both these insects. It is good 
general practice, in strawberry culture, to spray the plants 
with lead arsenate immediately before blossoming, or when the
5
Webster: Two strawberry slugs
Published by Iowa State University Digital Repository, 1914
6very first of the blossoms appear. Usually this will be late in 
April, sometimes early in May. At this time at least part of the 
eggs will have been deposited, and possibly some of the slugs
hatched out. , . , .
Plants should not be sprayed with an arsenical when many 
blossoms are present, especially if bees are kept in the neighbor­
hood, on account of the danger of poisoning the bees.
An early spraying with an arsenical poison will have an 
additional benefit in killing leaf rollers that affect strawberry
plants early in the season. . '
To summarize, an application of lead arsenate paste, at tne 
rate of 2 pounds in 50 gallons of water (or powdered lead ar­
senate, 1 pound in 50 gallons) put on immediately before blos­
soming, will control the early strawberry slug. Powdered zinc 
arsenite, 1 pound to 100 gallons of water is also effective.
SPRAYING FOR THE LATE STRAWBERRY SLUG
No spraying experiments were made against the late straw­
berry slugs because the insect was not common enough to justify 
any trials. Objection to an arsenical spray is raised by .the fact 
that the fruit ripens soon after the slugs appear, and spraying 
such fruit is hardly advisable. Should the late strawberry slug 
become destructive, an application of hellebore would probably 
check them, this applied at the rate of 1 pound in 50 gallons of 
water. Precaution should be taken that the hellebore be fresh; 
it deteriorates rapidly.
PART II .—EMPRIA FRAGARIAE  ROHWER 
Past History
As early as 1867 slugs, most probably of this species, were 
recorded as damaging strawberry plants at Cedar Bluffs, la., 
and also at Rockford, 111 by Dr. C. V. Riley. The description 
fits this species quite accurately. In 1889 F. W. Mally reported 
much injury in Iowa, although the damage at Ames was not 
severe that year. Osborn and Gossard in 1892 reported damage 
at Ames. In both these eases the insect was considered under 
the name of Monostegia .ignota Norton, but the life -history and 
habits as described are identical with those of Empria fragariae.
Dr. S. A. Forbes, Illinois state entomologist, noted injury in 
Illinois in  1883, of what is certainly this insect, and in Missouri 
Prof. J. M. Stedman wrote of a strawberry slug that is evidently
this species. . . .
This insect frequently has been confused in the literature 
with its congener, Empria maculata, and some articles under 
that name undoubtedly refer to this species.
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7Destructiveness—When exceptionally abundant these slugs 
may eat a strawberry patch “ down to the ground,”  so to speak. 
One place at Ames was injured so severely as this several 
years ago.
Distribution—What evidently is the same insect has been re­
corded in Illinois (Riley) (Forbes) and in Missouri (Stedman) 
as well as in Iowa. In Iowa the insect appears generally dis­
tributed over the state, having Tbeen observed at Burlington, 
Grinnell, Des Moines, Dallas Center, Ames, Webster City, Iowa 
Falls, Hampton, Schaller and Storm Lake.
Food Plants No other food plants than the strawberry have 
been recorded.
CLASSIFICATION
Technical Name— S. A. Rohwer# has recently described this 
insect. Early in the Iowa work specimens were sent to Mr. 
Rohwer, at the IT. S. National Museum in Washington, for 
examination. After a critical study he came to the conclusion 
that the species had not been described. Evidently the insect 
has been masquerading in the literature of economic entomology 
under another name, for it has been referred to again and again 
as Monostegia ignota Norton.
' Common Name—  Osborn and Gossard have suggested the term 
green strawberry slug”  to distinguish this larva from that 
of Empria - maculata,- but this - is hardly sufficient. - The writer 
proposes the name “ early strawberry slug”  for the species 
which name is used in this bulletin.
GENERATIONS
There is but one generation of this insect in central Iowa, 
and probably only one occurs elsewhere in the state. Insectary 
notes for five years, supplemented by numerous field observa­
tions, most of them at Ames, give ample support to this gen­
eralization.
Wintering over as larvae in their earthen cells, then pupating 
in the spring, the adults emerge sometime in April. In the 
insectary they usually emerged during April, although in 1911, 
an early spring, adults emerged about the middle of March! 
Records for the emergence of adults in the insectary for 4 years 
follow:
1911 1912 1913 1914
April 4__1 April 1—1 April 13—1
5-—1 2—2 15—4
7—3 3—1 16—28—1 4—3 17—2
5—2 18—1
11—2
13—1
14—1
*Journ. Econ. Ent. vol. vii. p. 479. 1914.
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8According to F. W. Mally, adults of this insect were found 
depositing eggs at Ames from April 1 to 25,’ 1889 ; abundantly 
between April 10 and 20. At Des Moines May 1, 1912, the 
writer collected adults, hut these were not especially common. 
May 2, 1912, at Storm Lake saw-flies were abundant.
At Burlington, Iowa, April 14, 1910, the writer found eggs 
and young larvae abundant on wild strawberry plants, the earli­
est record for eggs or larvae outside. At Ames the earliest date 
for eggs outside, aside from Mally’s record, is April 19, 1913. 
Generally eggs are common late in April. The latest dates 
unhatched eggs were noted at Ames are May 6, 1910, and May 
13, 1912.
In general larvae are found in central Iowa from late April 
until the first of June,. varying with the season. In order to 
show some of this variation in different years notes on the oc­
currence of larvae are presented in tabular form.
April 20, 
April 28, 
May 1, 
May 5, 
May 8, 
May 9, 
May 11, 
May 13, 
May 20, 
May 23, 
May 25, 
May 25, 
May 29, 
May 30, 
June 3, 
June 19, 
June 21, 
June 28,
1910. <Ames  ........... ....L a r v a e  common.
1913 .. Ames .................. A few hatched.
1913 .. Ames ................... Larvae common.
1912. .Ames . . . . . ' . . . . .  .Beginning to hatch.
1912 .. Ames  ............. ...Com m on.
1911 .. Ames ................... Rare
1911. .Ames ...................... Common.
1912. . Ames .................. Common.
1911. .Webster City -. . .A  few present.
1911. .Iowa Falls . . . . .  .Common.
19 12 .. 1 0 .a  Falls ........ Common.
1912. .Hampton ..............Fairly common.
1912. .Ames .......................Fairly common.
1911.. Ames ............... r. .None found.
1909. .Ames . . . . . . . . . . . .Common.
1912. .Ames .........\ . ... .One slug found.
19 09 .. Ames ................... One slug found.
1912. .Hampton ............. None found.
While the slugs are abundant for a few weeks in the spring, 
yet for about 10 months out of the year this insect remains 
in earthen cells in the ground.
THE EGG
The eggs are deposited in the leaf tissue, just beneath the 
lower epidermis, as F. W. Mally showed. Their position is easily 
visible to the naked eye, appearing as small blisters in the epi­
dermis.
Eggs are often placed alongside veins, or between two veins. 
They may be placed at any point on the lower surface, however, 
but not in the veins. Under conditions of moderate infestation 
not more than 3 or 4 eggs are found in a single leaflet. How­
ever, as many as 24 and 26 eggs have been counted on one straw­
berry leaf of three leaflets.
8
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yAfter being deposited the eggs begin to swell, this being notice­
able even in 24 hours’ time. This makes it difficult to obtain 
an accurate measurement. A  single egg was found in an in- 
sectary, cage, apparently normal in every respect, but exposed 
on. a leaf, due to the fact, probably, that the female was too 
weak to place it in the leaf tissue. This egg was elliptical; pale, 
with a slight yellowish tinge;
.79 mm. long by .39 mm. broad.
Three eggs, taken from the 
tissue of a strawberry leaf, and 
which were known to be not 
more than 24 hours old, meas­
ured .48 by .98 mm. Another 
egg, evidently longer deposited, 
measured .65 by 1.2 mm.
In the insectary eggs hatched 
in from 7 to 16 days; the time 
evidently depending on th e  
temperature. Eggs deposited 
in April required 10 to 16 days 
to hatch, while some deposited 
in early May, only 7 and 8 days.
The fact that parthenogenesis 
occurs in this species was easily 
proved. In three cases female 
saw-flies emerged in insectary 
cages and deposited fertile eggs, 
although they had no chance 
for copulation. These hatched and the slugs matured. In two 
instances the adult saw-flies were reared, in the third they were 
still in the soil at the time of this writing. Of 9 adults reared 
from parthenogenetic eggs, all but one were males.
One parthenogenetic female in 1914 was the offspring of a 
similar female of 1913 and this later female produced fertile 
eggs from which larvae matured. Apparently the partheno­
genesis is not limited to one generation.
Many larvae matured but no adults issued from their cages 
the following spring. Since there is but a single generation a 
year, the insect is not one specially well adapted for a study of 
parthenogenesis.
When observed in the field males and females appeared to 
be about equally abundant. However, the females were easier 
to capture in one’s fingers than the males, consequently more 
females were taken. In the insectary more males were reared, 
but this is no indication of their comparative abundance, for 
the progeny of parthogenic females form a considerable por­
tion of the adults reared, and, as previously mentioned, these
Fig. 2—Eggs on a strawberry leaf. 
Enlarged.
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10
were nearly all males. Out of 31 adults reared in the insectary, 
19 were males.
Some data was obtained on the number of eggs deposited by 
individual females. In one instance a female deposited 47 eggs 
between 9 :30 a. m. and 3 :30 p. m. in one day, also 10 on the 
following day. In another ease 69 eggs were deposited in 3 
days by one female. This adult was captured among straw­
berry plants outside and brought to the insectary, so had some 
chance for copulation. She deposited 28 eggs one day, 29 on 
the next and 12 on the third, when she escaped. Under the 
circumstances it is probable that she had not deposited her 
maximum number of eggs.
In another instance 59 eggs were deposited by one female, 
unfertilized, because this one had no chance for copulation. 
A  fourth adult, also unfertilized, deposited 39 eggs in one day, 
but she was killed and pinned at the end of that time, so with 
opportunity might have deposited more. A fifth female, placed 
in a cage with a male, deposited 42 eggs in several days. ||
Oviposition was witnessed by the writer April 30, 1912, and 
may be described by the following extracts from insectary notes 
on that date:
9:50 a. m.— The saw-fly was placed on the plant at 9:45 a. m. and 
when I came back to it again at 9:50 it was going through the motions 
of oviposition. Through the loaf tissue I could see the black tip of 
the ovipositor, first - appearing as a small triangular piece, later be­
coming more elongate as it was pushed deeper into the leaf tissue. 
When it had apparently been pushed deep enough it was slowly moved 
toward the front (of the saw-fly) and the egg pushed out into the cut 
thus formed. The swelling characteristic of these eggs was at once 
apparent.
THE LARVA
When first hatched the larva is about 2.5 mm. long, pale 
greenish in color and with a pale brown head. Head width .51 
mm. (average of 10 specimens).  ^ \ U .
At first these slugs feed almost entirely on the upper epi­
dermis, eating out small patches in it. Rarely they begin on the 
lower epidermis. After 6 or 8 days of feeding on the epidermis 
the slugs begin to eat holes clear through the leaf tissue. These 
are narrow at first, and run parallel to the veins of the leaves.
When not feeding the slugs hide on the under sides of the 
leaves, often in a curled position. Evidently the slugs are there 
to escape the heat of the day. In the insectary, as a rule, the 
larvae were noticed feeding only early in the morning, or late 
in the afternoon, unless the day was cloudy. On May 23, 1912, 
between 5 and 5:45 a. m. the writer made some observations 
on the feeding habits of the larvae. At first more slugs were 
found on the lower surface of the leaves, but later they moved
10
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*From one individual.
mal time for feeding is during 
the cool hours of the day, in the 
early morning and again in the 
evening.
The number of moults varied, 
to the upper surface. Out of 50 
slugs counted later on during 
this time, 34 were on the upper 
side,’ 16 on the lower. Apparent­
ly they were just beginning to 
feed at this time. From these ob­
servations it seems that the nor- 
according I to insectary records. 
Mally recorded 4 moults, but our 
notes show from 4 to 7. Elim­
inating all cases where adults 
were not . reared, 26 complete 
records of moults on individual larvae were obtained. These 
may best he put in tabular form.
Fig. 3—Injury of young larvae to 
strawberry foliage.
4 m o u lts ..................
Females 
............... .. 2
Males
1
Total
3
5 m o u lts .................. . .  ..................  2 9 11
6 m o u lts ......... ........ ......................  6 5 11
7 m o u lts .................. ......................  1 0 1
There is some possibility for 
error in the case of those slugs 
recorded as moulting only four 
times, since one cast skin might 
have been overlooked when the 
daily records were taken. In 2 
of the 3 instances where only 4 
moults were recorded, there 
were places where such an event 
was possible; rather a long 
interval between two recorded 
moults. On the other hand, the 
cast skins are easily, detected, Fig. 4- 
and usually remain on the leaf, 
rarely dropping to the soil beneath the plant.
The length of time spent in the several stages varied, hut the 
j last stage was, as a rule, the longest. The average time, in days, 
is given in the succeeding tables:
4 Moults
Injury by older slugs to a 
strawberry leaf.
i : 2 3
5.3 4 .6  5.6
5 Moults
1 2 3 4
5. 4 .6  3.4 4.6
4
10.6
6 Moults
3 4
3.8 4.1
7 Moults*
3 4 5
6 7 6
11
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12
On an average about 28 days were required from the hatch­
ing of the egg until the last moult, ^ranging from 20 to 47 days. 
■Records of individual larvae are given in the next table. As 
a rule larvae entered the soil soon after the last moult, although 
sometimes delaying this event for a day or two,
4 Moults
Days
Larva . . . . ...........1 21
Larva . . . . ......... 2 28
Larva . . . , ......... 3 30
Average
5 Moults
Larva . . . ......... 4 24
Larva . . . .........  5 28
Larva . . . 6 27
Larva . . . . . .  , .  7 28
Larva . . . .........  8 26
Larva . . . ......... 9 27
Larva . . . .........10 27
Larva . . . .........11 23
Larva . . . ___ .12 30
Larva . . . .........13 31
Larva . . . ......... 14 33
Average
6 Moults
Days
Larva . . . . . . . . 1 5 21
Larva . . . . ___ 16 20
Larva . . . . .........17 33
Larva . . . . ___ 18 30
Larva . . . . _ ___ 19 31
Larva . . . . .........20 32
Larva . . . . .........21 36
Larva . . . . .........22 40
Larva . .. _____23 35
Larva . . . .........24 38
Larva . . . .........25 38
Average
7 Moults
Larva . . . . . , . . 2 6 47-
Average
Average of all
In the insectary the larvae, almost invariably, go to the mar­
gin of the leaf to moult. Usually the exuvium is left in one of 
the indentations of the outer margin, occa­
sionally at the margin of a hole eaten out 
by the slugs. Apparently the slug used the 
indentation as a sort of a “ boot-jack”  in 
which to hold the old head integument in 
the process of moulting.
The cast head is split down the middle 
at moulting, not remaining intact each time, 
as is the case in the moulting of the pear- 
slug, Caliroa cerasi. Another^ difference of 
habit between this species and the pear-slug 
is that the strawberry slug does not eat the cast exuvium.
The mature larva is 14 mm. long; greenish; much wrinkled. 
The head width is 1.4 mm. Head pale brown, except the ocular 
area, which is black.
Fig. 5—Head of ma> 
ture l a r v a .  En 
larged.
THE COCOON
The cocoons are cylindrical, loosely woven, earthen cells, about 
4.5 by 8 mm. in measurement. The surface is smooth inside, 
but no connecting threads were discovered under a hand lens, 
so the particles of soil on the interior must have been gummed 
together. The cocoons were so loosely constructed that, in sift­
ing the soil from insectary cages containing them, they were
12
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usually broken. Consequently only a few were found. In in­
sectary cages these cocoons-were found within an inch or two 
of the surface, or even less than an inch.
The larva pupates some time in early spring, hut no definite 
data are available on this point.
The female insects are quite sluggish in their movements. 
When adults were found in a strawberry bed, it was noticed 
that the female would feign death when disturbed, and so be 
readily captured. The male, however, would attempt to get 
away, an event often successful.
Female: Length 6.5 mm.; length of antennae 2 mm. Clypeus more 
coarsely sculptured toward the apex, the apical margin tridentate, the 
lateral lobes broadly, obtusely triangular with the median tooth small 
and obtuse; supraclypeal area convex, slightly more strongly convey 
ventrally, but in outline nearly rectangular; antennal and supraclypeal 
toveae confluent, but the former are not as deep as the punctiform 
supraclypeal foveae; antennal furrows complete but not as deep oppo­
site crest; middle fovea elongate, and more or less connected with the 
elongate depression from the anterior ocellus; postocellar area well 
aenned; postocellar furrow nearly straight; a deep furrow from the 
nterior ocellus to the postocellar furrow; postocellar line distinctly 
snorter than the ocellocular'line; face and front to the level of the 
anterior ocellus distinctly sculptured: vertex and nosterinr nrhit« anm.
■ * 7 i n u m  which ic is ODliqueiy 
I  t-nnnCa*e *"° . ^ e costa.; third cubital cell slightly longer than the second,
■ <5w L aSA Wide anteriorly as hasally; hind wings with one discal cell; 
I M  Til s; raiSllt above, obtusely rounded at the apex and gently rounded 
Imnr - 1®wer margin- Black; two elongate spots on the posterior
■ margin 0f the pronotum, tegulae almost entirely, lateral spots on the
•
THE ADULTS
I
b/.ams.
Fig. 6—The adult saw-fly. Empria fragariae. Enlarged 5 times.
longer than the fourth; the fourth and fifth subequal;Tnocsr» 4- ,  .  .  ------ —  ^  XXJ.LXX O U U d q U d l ,
niesonotum shining, impunctate; stigma broader at base where it is 
Mmangulate, gradually tapering to the radius from ic  it is nhiimioiv
• t v / u i  tu CfcJJLU. 'C l
m
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second, third and fifth tergites, white; legs black, apices of the four 
anterior femora, four anterior tibiae beneath, extreme base of the pos­
terior tibiae white; wings dusky hyaline, venation dark brown.
Male: Length 5 mm. Agrees fairly well with the above description 
of the female. The hypopygidium is broadly rounded.
According to the specimens examined this species varies in the 
dentation of the clypeus, inasmuch as the median tooth is decidedly 
reduced in some specimens and slightly accentuated in others (in these 
latter the supraclypeal area and clypeus become suhcarinate); and in 
the extent of the middle fovea, as the impressed line from the anterior 
ocellus varies in depth and definition. The most reliable criterion for 
determining this species is the shape of the sheath, general color, well 
defined postocellar area and short antennae.
NATURAL ENEMIES
F. W. Mally mentions Coriscus ferns as feeding upon the 
larvae of this species.
In 1912 an undetermined chaleid parasite was reared from 
the eggs of this insect at Ames, but this was not abundant.
PART III.—EMPBIA MACULATA NORTON 
Past History, Food Plants and Distribution
According to Dr. Riley this insect was reported from Iowa 
as early as 1874 by Prof. C. E. Bessey, then connected with the 
Iowa Agricultural college at Ames. From accounts it appears 
that this species has not been very abundant, although often 
found in strawberry beds in small numbers.
Food Plants— Besides the strawberry an Iowa writer, Hofl- 
meister, has reported that this insect feeds on raspberry. Dyar 
recorded the larva as feeding on Potentilla canadensis.
Distribution— According to records this species is well distri­
buted in the eastern part of North America. Norton gave 
Maine, Connecticut and New York as locality records. It has 
also been recorded in Ontario (Saunders, Harrington), Saskat­
chewan (Knab), Indiana (F. M. Webster), Illinois (Forbes) 
and Missouri (Riley). Dr. A. D. MacGrillivray has specimens 
from Hartford, Conn., and Algonoquin, 111., in his collection.
S. A. Rohwer kindly sent me the following locality records 
from specimens in the U. S. National Museum:
Riley Co., Kansas, collected by Marlatt.
Pennsylvania, Massachusetts, Indiana, from the Baker collection.
Conewago, Pa., collected by Daecke.
Long Island, from the Zahriske collection.
Catskill Mts., N. Y., collected by L. 0 . Howard.
Keene Valley, N. Y., collected by H. G. Dyar.
Ottawa Canada, from the Harrington collection.
Probably it is distributed over all of Iowa, although the writer 
has noted it only at Ames, Iowa Falls and Storm Lake.
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CLASSIFICATION
Technical Name— This strawberry slug was described in 1861 
by Edward Norton*, who gave it the name of Emphytus macul- 
atus. In the economic literature it has been known as Emphytus 
or Harpiphorus, only recently being termed Empria.
Common Name—Dr. Riley called this insect the “ strawberry 
worm,”  and it has also been termed the “ strawberry saw-fly.”  
In order to distinguish the species from Empria fragariae the 
writer suggests that it be called the “ late strawberry slug,”  the 
term applied to it in this bulletin.
GENERATIONS
Only one generation of this species occurs in central Iowa, 
according to all our records. Riley reported two generations in 
Missouri, but subsequent writers in other states have not been 
able to discover a definite second brood of larvae. No second 
brood larvae have been observed in Iowa and the insect has 
been carried through the season in the insectary in four differ­
ent years, with only a single generation.
After spending the winter in their cocoons in the soil, then 
| pupating in the spring, the adults emerge, probably early in 
May, although no field observations of the adults were made in 
[this work. In the insectary adults emerged from April 22 to 
May 2, in three different years. Most of them emerged in late 
April.
May 30 is the earliest date larvae were found outside at 
Ames. Eggs were found at the same time. Since this species was 
¡not common, records are meagre. In order to show when the 
larvae were found, some of the records of field observations are 
[included herewith.
¡Ma  ^ 30, 19 11 ..Ames ...................... Eggs and young larvae found.
-June 6, 1911 ..Ames .......................Larvae rare.
une 7, 1910 ..Ames .......................Eggs and young larvae.
June 16, 19 10 ..Storm L a k e ..........Larvae present.
June 19, 19 12 ..Ames ...................... Larvae present.
|June 24, 1911.. Storm Lake ..........Larvae present.
une 29, 1912 ..Iowa Falls ...........HaTf grown larvae present.
THE EGG
The eggs are deposited in the stems of strawberry leaves, as 
p ley  noticed. From the exterior these appear as blisters raised 
nn the stems. Since the eggs swell after being deposited, these 
[blisters become larger during development. We have found these 
eggs in strawberry plants outside, and also in insectary cages.
Dr. Riley described the eggs as being white, opaque and about 
•bd inch long.
*Proc. Bost. Soc. Nat. Hist, viii, p. 157. 1861.
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According to insectary records 14 to 19 days were required for 
the eggs to hatch; 14 to 16 days in 1913, 18 to 19 days in 1911.
Parthenogenesis was observed with this insect, according to 
our insectary records. Two unfertilized females in separate 
cages deposited eggs which hatched out in due time. Certain of 
the larvae from these unfertilized eggs matured and entered the 
soil, but only three adults were reared from the lot the next 
spring, these being males.
THE LARVA
The newly hatched larva is about 2 mm. long, pale, with a dull 
brownish head; head width .32 mm. The ocular area and mouth- 
parts are dark, and in some cases there is an indistinct trans­
verse ,dark bar on the dorsum and diverging dark bars on the 
front; on each side of the clypeus. After moulting once the 
dark markings on the dorsum and sides appear more distinctly. 
There is much variation in these markings; some heads with 
much dark area, others with little.
The young slugs begin to feed on the lower epidermis, eating 
this out in small patches. After about 10 days the slug begins 
to eat holes clear through the leaves.
Like its congener, the early strawberry slug, these larvae pre-
.
V '
Fig. 7—Mature slugs on a strawberry leaf. Enlarged.
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fer to feed in the cool of the day, mornings and evenings, hiding 
on the under sides of the leaves during the heated period.
Many insectary experiments were started with newly hatched 
larvae to get the number of moults, but most of the larvae died 
before maturing; only three reaching maturity. Two of these 
moulted 6 times; one 5 times. Riley said that the larvae moulted 
4 times. Dyar made out 7 stages.
The records of these three larvae by days are given below:
Moult
Larva .................... . . . . .............1
Larva ........... .......................... .... 2
Larva ............. ............................3
6 Total days
8 31
7 30 
27
In general it may he stated that the 
period of larval existence is about a 
month.
These slugs, again like those of the 
species first discussed, have the habit of 
leaving the cast exuviae on leaf mar­
gins. The head is split down the meson 
in the moulting process and the re­
mainder of the integument adheres to 
the head in a rather compact, shapeless 
mass; a “ hunch of old clothes”  as it is.
The mature larva is about 16 mm. 
long, varying from pale green to a de­
cided bluish green,' with many trans­
verse wrinkles. Head brownish, width 
1.3 mm., with 4 black spots; one mesad,
at the caudal margin f a second spot directly cephalad to the 
first and separated from it by a space equal to the width of the 
spot; another spot caudo-latered 
to each ocular area; ocular area 
black.
The general color varies great­
ly, much more than with the 
larva of Empria fragariae. The 
markings on the head also vary, 
the black area to the front is 
sometimes entirely missing. In 
some specimens only traces of 
these black areas are present.
SHI® 
Pig. 9—Head of larva 
from front. En­
larged.
Fig. 10-—Head 
of l a r v a  
f r o m  side. 
Enlarged.
THE COCOON
The cocoon is a slight earthen cell and in sifting soil from in­
sectary cages these cells as a rule’ break to pieces. Presumably 
the larvae remain over winter in the cocoons, pupating in the
17
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spring, but in the Iowa work no definite observations were secured 
on this point owing to a scarcity of material.
Fig. 11—The adult saw-fly. Empria maculata. En­
larged 5 times.
Following are descriptions of the adults as given by Norton:
THE ADULT
Black with an interrupted brownish hand on each segment of abdo­
men. Length 0.20-0.22. Br. wings 0.42-0.47 inch.
Female: Body short, flattened; apex of abdomen suddenly _ com­
pressed; antennae as long as to base of thorax, rather stout, slightly 
serrate, and somewhat ferruginous beneath, third joint longest, fourth 
and fifth equal; head finely punctured, widely but not deeply channeled 
at sides of ocelli from nasus to summit; a ridge down the middle of 
nasus, its edge moderately crenate; nasus, labrum, tegulae and edge of 
collar whitish; a brownish interrupted band on each sigment of tergum; 
legs varying from reddish-brown to white, their coxae, except at tip, 
the four anterior femora beneajth, apical joints of their tarsi, the pos­
terior femora, apical half of tibiae and their t rsi, except base of basal 
joints black; inner claw tooth short; wings hyaline, faintly clouded. ^
Male: The male has the antennae-much flattened and brown beneath; 
the bands on abdomen whitish; legs with less of black, coxae and pos­
terior femora above, black.
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